[Sar1, Ile4, Ile8]-angiotensin II Potentiates Insulin Receptor Signalling and Glycogen Synthesis in Hepatocytes.
The angiotensin II type I receptor (AT1R) is involved in the regulation of cardiovascular function. Excessive activation of AT1R by angiotensin II (Ang II) leads to cardiovascular disease and may be involved in the development of insulin resistance and diabetes. Functionally selective Ang II analogues, such as the [Sar1, Ile4, Ile8]-angiotensin II (SII Ang II) analogue, that only activate a subset of signalling networks have been demonstrated to have beneficial effects on cardiovascular function in certain settings, including lowering blood pressure and increasing cardiac performance. Here, we studied the effect of SII Ang II on insulin receptor (IR) signalling and glucose metabolism in primary rat hepatocytes. We show that long-term pre-treatment of hepatocytes with SII Ang II increased insulin-stimulated glycogen synthesis, while Ang II and the AT1R antagonist losartan had no effect. Insulin-stimulated suppression of hepatic glucose output was not affected by Ang II or SII Ang II. It is well known that insulin regulates glycogen synthesis and glucose output through Akt-mediated phosphorylation of glycogen synthase kinase α/β (GSK3α/β) and forkhead box protein O1 (FOXO1), respectively. In line with this, we show that SII Ang II potentiated insulin-stimulated phosphorylation of Akt and GSK3α/β, but not FOXO1. Furthermore, we demonstrate that the effect of SII Ang II on insulin-stimulated signalling and glycogen synthesis was dependent on Src and Gαq, as inhibitors of these proteins abolished the potentiating effect of SII Ang II. Thus, our results demonstrate that SII Ang II may have a positive effect on IR signalling and glucose metabolism in hepatocytes.